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mm 2 tm^Tmi¥mu(^m:m^-m. 

i~)vm ft I. V Hi b u x^ivmxh tzh^mmb-th. 

[ mm 5 ] B9 iB^^bKigsa \L=i.)vmx'h izt^ 
msLt-t^ . mm i SMirt^msmmmm&ij 

I mm 6 1 mEm^mc^mmff)^cr)mBi± - 1 

o~6 or. miEi^lic^0«I^E:»Jc?)liH{±4 0 0 
— 2 0 0 OmTo r r , mii^yycD:^'X^(0^ii 

0-1 203 0 001. mum-ft^mmt^^Ltzi^^ja 

ym'f^-^t£i^y ym:^Xcr>^XWM<7)WiO sec 
mi 0#< 1 2 0 s c c mJaT. HUfBiiKfl:*^*^;^ 

X^AcO^liO. 3 5 — 0. 8 5g/m i nT-J)SC: 

lis^Jis] mMmmimmmmi^j:^^Le<7)\,^ 
^tiiztimmt-t^. mm7Mmcr>^w^m., 
s<i^'¥^mi^mR±.iz^mmm^t^m2(7)xmb . 

mi^mmimmi^j:^^i6c^\.^Tii^Hzg5M(o^m 

[0001] 

(m^imm^commm^mmi. mz. 
mmimit>tjammmi^mmizmi t<^T* 



[0002] 

imm^] m(^¥^ii^m.izmmmmtm 
^^mmmmimmi:. mi 5-01 7ic^. 

[ 0 0 0 3 ] S 1 5~ll 1 7 {ciiV^T . ##Bll¥#(i<j^ 
(7)ryX'7mim. 4 p{4S i H,i5XX/ni02<7)m'^ 

^'xim^^xryx-?cvDmzxm^^titzi^u^ 

x-^mm 3 p . X y 3 ymm4 p mfrvx-^wc 

m.5p-b-hi^^^ixhm^mxhh. 
[0004] mz. mwmi!^(> Ptm^'^Khimi. 

[00 0 5] 01 5{CS^-rJ:3tC. >-'J3yStRlp± 

\ZT)VmM2p-^%^\^. Wy^)^yw^\pmf 

^x-^wm^p^^m-h. 

[ 0 0 0 6 ] 0 1 6 t^Stt tc. S i H4 fc J: 

O2 (r)^-^i^X^m\ C V D&(c J; 0 U 3 
\mAp^J^m-h. tan. i^'JayK^Ui4p{4. T 
Jl{7)r7Xvi|'fbli3 P S:^ftWtCl-?-Ct^l>. 

[0007] mAz^ 017 ics^-r<t a \z. imcory 

[0 0 08] Zcom-^tcDi^Vaymirnkpli. JaTcO 

[ 0 0 0 9 ] i -f . Tieics^t s i H4 ti^i 02<Dmii 

RiEl^iD^-^y-yKS i (OH) ,) tr^rs. 
[00 10] 
Utl] 

S i H4+ 2H2 02-^S i (OH)4+ 2H2 
[0011] 

S i H4 + 3H2O2— S i (0H)4+ 2H2O + H2 
[0012] 

[-fbs] 

S i H4+ 4 H2 02-* S i ( 0H)4+ 4 H2O 

[0013] mz. mfSt.^iifziyyy-Mi. Tmz^ 
mtztx\ i^*jz3 ymim ( s i 02 > im.t 

[0014] 
[^4] 

a S i ( O H)4— n S i O2+ 2 n H2O 
[0015] zcoio ^-ft^RlS^^^i/ U 3 ym. 1 P± 

[00161 m^ilstyU 3yi!'fblll4 P<^ 

:5H^«ji{i;\ 01 8(;^t-J: 51:. S i S i 

-oHm^coA.iom^^ixx\^&o tit. simm 
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[0017] 

[ 0 0 1 8 ] Hp^. ±j&ttzm:<rimmmz^^ 

2O2) i:<7)ii-&>yx&fflV>-CCVD (Chemical Vapor D 

eposition) mzx 0 u^ymtmm^ixi^fz. 

tL. ^til>zX'O^S¥iM:m^^Zti)-h. mmi)^ 
^>ffiffl$ilTV^fcSOG (Spin on glass) ^mi^zKh 

(NOVEL SELF-PLANARIZING CVD OXIDE FOR INTERLAYER 
DIELECTRIC APPLICATIONS"(Tec!inical digestof IEDM'9 
4CO117-120i:)ay^"PLANARISAT10N FOR SUB-MICRON DEV 
ICES UTILIZING A NEW CHEMISTRY" (Proceedings of DU 
MIC conference' 95CO94-100H) (CiaSS ) . 

[00 19] t*>L. i^5>'-;KflilMk3) *»<i>4 

&^iitii^v^ym<m {it4 ) cojmmmm . o~ 

mimmm±mM.izimLfzmii>zx nmsmcnm 
mmmiz^j:'^x^x\^i. i<^^fe, mi^mzm 
^^tihmw\mtmizi5\^xii. ^cD^^^m^mi^-t 
zti3immmmt^j:'ox^x\^h. mz. ^miMmt< 
0.3 m mWFb mmi>z^j:'^i-z±mm.mco^mm^ 
m^-^h;itifimm^mxhi>, ^<r>t:if>izii. it 

mm^lif>(i>tlX\^:^, 

[0020] Zffi^B^^ ±m<r)Xo^j:^mj^i:mm-t 
hfziibiz^j:^tifzhc^Tib*) . '^vytl/'yv^kiixt 

myk<r>m^:(fXi:CVDmizX*)i^Voymmk L 

mi:i^L. ^ hizammmmTthmi^m 

[0021] 

ym^b iyyyb7mi\:^m7ii<r)M.-^if:^i:m^xit 

[0022] ll20^BfltC(SI.^#^EOiN5^jiJ^^ 

-5 X , mmit^mmnTfi'^ii^x'h ^zb s-i^fst 



[0023] m3cr>mmi^miiimm<r)mim& 
limit. m2(r>m<o^wm<^mimmmx'$> 

I. V ^li h U ^ ^yUSt-J> I. C: i: Sri^Stt LTi ^1. . 
[0024] ^4«?)3»BB{;:^S*iS|f*^S<^»^JiJK^ 

:^{4. m2mm<7)^^mm<^tmm^mx'h 

[0025] m5(oftmm^^mi^m<^w^wm^ 
■ox. m^mt^mmn^-jimxhh z. b ^:mb l 
[0026] me<7)^mzm^^mii^m(^tmmmm 

jgBgi^<7)ia,g<7)®H{4- 1 o~6 ox;, mimtmiom 

^^<7)E^J<OKffl{i4 0 0->'2 0 06inTorr. ffie. 
>-yyff):ffxmi<^BmiiO~-l 2 0 s c c m. fliE^ 

:ffxmM<omSii.O s c c m J; 1 2 0 s c c mJii 

T.ti!immit>i<.m.<r>ifx^<r>miio. 35- 

0. 8 5g/mi nX'h^Zb^:'!^mblX\,-^l. 

[0027] m(o^m<^^i>^mmii. ^mmu 
b. mi^mwmm±m^^ixfz$'m(r>^mmb. 
mi¥mwmLtmis,§'m^mmmizm^^tih 
mmmmb^mi. mmmi&mmim-it^mmbm 

^Ltzi^U ziym^^'^iJZbi:mibLX\.^t. 

[0028] ms<r>mm^i¥im.it. micowMco 
^imsx'h-ox. msMm^mmimimm^j:>>y 

mumizxm&^tihzbiri^WibLx^^^. 
[0029] m9cr)^m<^)¥m^^m(Dsmim±. ^ 
mi^mLtrmmtt^Koxub. mumi^m^^z 
±mmmmm-im2cojMb. mm^mm±<^ 
mm^mmimd^mm^tmscoxmb 

Mzimco^miiii&mffymmmmizx m&^ti 
izbmmbLx\i^h. . 

[0030] 

--m5izm-:5^m,m-ti. 

[ 0 0 3 1 ] 0 1 -ia3{4. mmmm 1 tcfc.tti.^ 
i^mmm.mimmizwctmmmx'$>i>, 04 

mmmmiizm'rii^o^ymmm'Fmm^ 
m^miZTfktmxh 1. . la 5 {± , ^^comscr>=y v^y 
mmbmmmm 1 izmi ymmcn>^ix^' 
ti<r>ii^W'<m^<^^^i:my'^yx'hh. 

[003 2] 5fe-r. lal{;:fcv^Ti^'J^yafi^l (^1^^ 
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7-7XvcvDaic;J:I.HRW=5rJ^^fr{i. ^^^SE 

«^'3 0 0- C, E^j*i7 5 0mTorr. 

*^ 5 0 0 WM:^'MZ S i H4 1 WbMS ( O ) 

;*'X LT T E O S ( Tetraethoxysi lane ) i; ^Srffl 
C\ r5X-7CVDffi{Cj;0, HKW^JKfi^frt LT 
ma-S4 00° C.E:']5Torr. «JiScA°>7-^ 

[00 33] mz. micnmmjMmjmi. m2iz 

2 S i H3(CH3)+ 3H2O2- 
■[0037] <J:(C. ffMSilJ'^S iCHs (OH) 3{i. 

^SiE3&sS#I.C:i:-C. Si (CH3) Oi.5*<^$n 
I. (-fte) , Si (0H)4t,jD*^)S*iv^{iS!ix^ 

2 n S 5 (CH3){OH)3-^2 n S 

[00 39] ::(D±Mlfz. SiCHg (OH) at SI 
(OH) 4<7)(t>fa^|^±J,|,V^JiS i (CH3)Oi.5t 

s i o 2 (r)mm^mim±(7)Kmiz x*).m2 iz^-ti. 
[0040] ^Jo. :i(r)HMom4im^m^<DS i 

(OH ) 4 1 iiiaifcgKt^ssaMt^i#o^a6, mwm^j: 
[0041 ] mkiz. m 2 comrnxmc^mmi. ms 

iit. ^fc, zcr,ryX'7m^m5mfmmi. Tm 
<7)y'yx-?mim3bmtm^f¥X'h^. t 

ti>tff)X'ii^\\ 

[ 0 0 4 2 ] X. :icr,y'yx-7mm5<o±mzi±. m 

^t^j:\>^2mscr)TJ\^S.WMtiW^^ti. ims(o^ 

bmizryX'?mm. i^^j^ymm. t^x^k 
mmmtii. zm. 2ms(r>T)Uim.^iii^ 
vziymm^zx*)^^izmi^^ixx, ^f-mitm^z 

t^^^fgt^l., MIX. Tlor;PSffi||2i:llS^L 

^w^m^^ix. mmMm^i-himimmz 
[0 04 3] iMLfzi^ ^} ^ ymimA {wmo 



Xhh=f:J^^)Vi^yy {SiW^CHz) . i^yy (S 

i H4 ) . imitm^ (H2O2 ) ffiu-^^xiimw 
ryx-7CYDm {^^fsm.m) {^ios^'j^^K 

-ft^4 (HMO : Hydrogen peroxide and Methylsilane 
based CVD Oxide) ^m^tl, Z<7)Xoi,Z. i^V^iy 

[00 34] ZcO'Ey^^ll'iyyy. 'yyy. 

m7i^(nm.-^i!x\mT'^z5hti 0 ^sit^Km^mz-t. 

[0035] . Tfai:S^-r S i H3 C H3 1 H2 02<^ 

mm.^^^zi, 0 s i c H3 ( OH ) 3*^'4^§it-i. {\t 

5 ) . Il^tc. fi^JRc^Sffit'SLfviS i H4 H2 02<^ 

imm^zx 0 s i ( OH) 4 hm.^ixh ati . 

2,3). 
[0036] 

•2 S i (CH3)(OH)3 

)v^-\,zi, mym^umti^nthztx. s i 02*^ 

[0038] 
[^6] 

i (CH3)Oi 5+ 3 n H2O 

[0044] im^(r>mm 1 c7)m:^rffi t Lx\i. ±^ 

Lit U 3 >'S5'fblS4 c7)i?J§IgtfcV^T . 7}V^)Vl^ 

7^ ( s i H, ( c H3 ) 4.. ) ^yxt^jgij^bk** ( H2 
02 ) ti^^y ( s i H4 ) ^mwtt. :^mM<^mi.i 
x^yi^tzriv^ivi^^yitt. ^y^i-)V>-yy (siH 
3CH3) •ci.O. jgfiK^iij^fiitJaJK**- 1 0-6 0 

CO. Jg^E^I*M 00-2 000 (mTo r 
r ) . S i H4«;ef;z.sgM3;)>'0~l 2 0 (seem). 
SiH3CH3CO;<rX8£g*iO (seem) J:0#< 12 
0 (sccm)OT. H2O2«;>yxgri**«0. 3 5- 
0. 85s/mi nX'^oZttth. 
[0045] Zcom. mtKlt. S i H4fcS i H3C 
li3i:'^hitfz:^'X-^l.i. 12 0 ( s c e m) -CJ> 

Oil), SiH4^50 (scorn) tl 

tzm^l,Zii. SiHjCHaJiTO (seem) t^l., 

tfzsi Hi<D0xma.im'j'^^-^fz^^uis i h^c 
Hsm'x^iimmtztb^s'o. mif. si n^cr, 

}!fx&i:mM^-^i:i^'^t,zl,is i H^CHsffiySx^ii 
m-tlZbb^j:^. Zcr)^<r)S i E^MI^S i H3C 
H3iO;^XS[4<7)^fr<?3T ( S i HtRl/S i H3C HjiO 
^x^is^O (seem) T'^v^) -eti, 04t=^tJ: 
oiz. i^'JrjyKTOis i -Oi|g^. S i -CH3^ 
Si-OH^-^W^^^ji^:fr-ri.^ti:^l>,^ 

sim.=f-^i. om=i-^itLx. i^')^ymm'it=f- 

'kW<r^^b^j:hiio\,z1^-rh, 
[ 0 0 4 6 ] i ^T'i^ U n yi^-fCMco^i^ffliitcov^T 
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n (04 ) bm:mmff)=y 'j ^ ymitm mis) t 

immma. mi(7)mnzxhi^v^yMim(7)itm^ 
[00483 mjiiJiBj t/i J: ? {c. :^mmmm i (ci 

[ 0 0 4 9 ] Cico J: ^ ic. 1 ommzxh 

i^')^ym{mt. ^Ey^^jw^yyti^yytimit 

tmmii^m^b m\^xi>mmi>ztmm^j:mmm 

^tr^mbL. mtifz^s.¥m^t(r>m:^LmLx^^ 
s. 

[0050] ^:t5. :mm(r>mmiX'lt. HMO|S4{4 

)13 ^mm^izmmTjuimL2±^zm&Lx h x 
[005 13 {mnmi&2 ) feu, ussfoj^iiii x-it 

T)V'^)U'y9ybLX^/;<^Jli^yy (SiHaC 

S i H2(CH3)2+ 2H2O2 
[00 58] <Js:t:. ^^tlfzSi (CH3) 2 (OH) 

zt/'mm^mbifim^itzbT. si (ch3 ) 202*« 

n S i (CH3)2(OH)2-^n S 

[ 0.0 6 0 ] X. i^yytmmmmi brnmizif^R 
j^tm^. 't'^f+csi (OH) 4, wcm^msiOti)^ 
^^iih an. 2. 3, 4) , <pmt^si (c 

H3) 2 (OH) zRX/S i (OH) 4|SI±, h^^Miwm 

4js«»si {CH3) z02msiOim±coKmzx 
0, ia3oi^'j3yis^bigj4*m§ti-&. 

[006 1 ] flu*-, h 0:<^}l'i^yyii. TIBt^S^-TK 

^bae (^1:9 ) , mmm (€10) <o-ft^Ki5*>' 

n S i (CH3)3(OH)-* Q S 

[00 64] ^ii, >':<'}-fU'^yy, hV;<f-Jl'i^yy 

*»'^^fi£$n;tii3c7)s^u3yK-fbM4«i, mtitzms 

[00 6 5] >'*.X^yi/v5>'J)-Sv>«ih y^f-yi^i/^y 



Ha) ^i^fflUcms^tJt*^'. (S i 

Hj (CH3) 2) iiXX/hVy(^fUz^yy (SiH (c 
H3) 3) ^fflV^-Ct>|SI«'5r^SSr^-tl.. 

[ 0 0 5 2 ] OT. z<7)mmmmm2i. miz^ 



[0053] 06(±. V:<^)Vvyy^M^X-y'>)riy 

wmm^ Ltz^(r>^^mm:mm\>zmmx'h 

m'^Lti^(r)%^mm:m.mzm-mxhh, m 

'yu^ymmbcoitmmmtf^yyx'hi, 
[00 54] :mm(^mm2ff)>'U^ymimii. mm 
mmi<r)iiMom4bmmz. mi^msx-^tm^ 

m 1 X-mm ItiWMb ^rl.;yx*J^r/^^;kv-5 yi)^^ 
i^Mi-jl^i^^yh^^ Mi h U ^ f-^i/v-^ y r>tzZ 
b<r>?).x:hh. i?mm<mm2\,z%i\\x^y^)^ywm 
m&th^f^ (jg^as, m^m:n. i^xmtm) 
nsfec^jg^i t^<|3ii:^ft7:-$)0, r^xvcv 

>'Uaym'im<o^i:'tfo}^i>mtx'hi, 
[0055] VT. ^mmmm2(r>it^Rm^mm 

10 0 5 6] :^mm<7)mm2X'm^^i'jMi-}Wy'7y 

«±. ^-rFiSt^-rK'fbRJC*>e;i.^i:-CS i (CH 
3) 2 (OH) 2*>'^§ixl, (-fL7) . 
[0057] 
[^7] 

-*S i (CH3)2(OH)2 
[0059] 

i (CH3)202+ nH20 

m,i>bmz. =yy y htfzMMRm Utl . 2. 

3) . m^m^^ssi(it4)ijim^i>:ibx\ m3<r>i^ 
^j^ymitf^Ammtii, 

[0062] 
[^91 

S i H(CH3)3 + H202-S i (CH3)3(OH) 

[0063] 
[^10] 

1 (CH3)30 + n H2O 

2 coi- 'J 3 ymimcoj/^mtii . m e mm 1 \zm 

Si-O^^, S i -OH^-^Sl/S i -CH 
%m-kt(^hmL%h.X\^h, SyW=f-<r>Mz\tSiWf 
1 oSfc O CH3a*i20«bl.Vi{430tS-^LTV^«, t 

4 ) bmk. m.mm^z)icx'^ xM=i-mtEXx\^ti 
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w<^mmi)^mT^iz ttt^h. ^cm^. ^mm 
[ 0 0 6 6 ] i£7) J; ^ y 3 ymitm^^mmiH 



[0067] :^mmmm2<om(oi&^x'$)m8iz 
^xoiz. mk<mm<Di^v^ymm. ^mm 

nmz xi,yo^ ymimcoitm.m4 . sx-hh <7)cc 
nL.:^m&.mm2{,zxhi^^)^ym.im,t3. 3~ 

3. 4TJ>S« 

[0068] mLmmLtzx 0 \z. immmm2{zii 
^y^ja yMim(7)mnmmiimk<7)nm<^y'j ^ ym 
mizitKx . itmm<7)i&Tm^ z t ti'^mt ^ 

[0069] z(7)X 0 iz. :^mmcr>mm2<^^mxi 
y*j^ ys-ftJUi , j^'p< i-ji-y^ ytfzii. h 'J ^ ^jw^ 
^yty^y}imm^m:^cr>m-^:ff^. ^sv^jii^'^ 
i-jiy^ytfzith^j?(i-iV'yyyt jiK^bkS* t <r> 

[0070] mmmm ) tLh. mm<mmi . 2 

|)tyx^;Pi/7>(S iH3 (C2H5) ) , i>^xf-;P 
i^^y (SiHj (C2H5) 2) , bUxf-zl^v^y (S 
2 S i H3(C2H5) + 3 H2 

[0077] 

2 n S i (C2H5)(OH)3-*-2 

[00 78] v^yt-fb^Ri5 (-fbi, 2. 3. 

4) 3&^mi.^i:T'4i^»S i (OH) Wc^^mi 
S^O^ifi^^^iXi,. CCOSi (C2H5) (OH) 3, 
Si (OH) 4C04'IS*|S|±. ^)&V^{i:Si (CHg)© 
1.5, Si O2 Wfti(i|^^«|||i|±iO-ft:^Riet2i 0 0 3 O 

S i H2(C2H5)2+ 2H2 

[0081] 

a S i(C2H5)2(OH)2- 

[00 82]^i>. VU:s^^)Vy'yyi,z-y\,yX^nm 

i,z. rmizy^-mitmi (-fti 5 ) , intym-^m at 
1 6 ) <r>it^Wib. i^'^y(7)it^m iiti, 2. 3. 
4) ijimziztx-mscoi^o^ym^mm^^tL 



i H (C2H5 ) 3 ) SrfflV^T tlH^^^amSrS-ri.. 

[ 0 0 7 1 ] JiiT, z(7)mi<mmmm.3t:. m^zm 

[0 0 72]ii9{i:. 'iiyx.^ivyyyiim^-^xy')^ 
ymmm^\^tz^^m^mmmm\,z7^-mx' 
hh, ai oji. i^3i^}Vi^'7ymy^X'y^)^ym. 
m^mkLtz^<^^'f-mmmwi^z^tmthi. 
Iliiti, v^)x.^)vyyy^m'>^xy^)^ym.im'k 
^WLLtz^^ff:>^mm^mm\,z7^tmx'hh. 01 
2{i. mmm<ryi^')-^yWiimb:if!mmm3<7) 
yv^ ymmtff)itmmmi:m-ti^yyx'hi . 

[0073] ^mm<^mm3(^y ^j^ymmt. mm 
<7)mm iff)HMomRi/mm(Dmm2cr>y^j a ymt 
IS4 1 mmiz. ms&<^mm 1 1 -03 -cs^tisji* 

;< ^fl-Jky 7 y Srffl v>-C V x^;l/^ j/ 7 Srffiffl 

Lx^^^,^Thh, X. :^mm(omm3izi5\^xyo^ 
m) (4. mmmmi, 2t'k<nt^wx'h'o\ r 

5XvcvD&icJ:0fi=o, =tjx.^)vyyy. i/'xf- 
)Vi^^yhh\> At h y X-^;l/>- 7 :^tc:)iM-fL***i: 

^t^RlEt i 0 V U 3 ^-ig^blSSrf^^-rS i: t> |5l tT 

[ 0 0 7 4 ] OT. ^mii<r>mm3<r)^^Km.m^ 

[0075 ] ^ yx^;Pi^5 y\t. Tiet^-tit'fllRjEE 

(^1:11), ffiw<«^s« (^bi 2 ) (THmmii^mz 

tZbX'^W^Si (C2H5) (OH)3. 
Si (CH3) Oi.6*<4ric§itS.- 

[0076] 

[^tll] 

O2-2 S i (C2H5)(OH)3 
[^tl2] 

n S i ( CH3) O1.5+ 3 n H2O 

. [ 0 0 7 9 ] X, i^'xf-;pj^5y{4, Tmzmwm 

« (-ft 1 3 ) . (-ft 1 4 ) 

7yc7)^l:^KJ£ (-(LI . 2.3. 4 ) *ie^l.C:i:t'|SI 
«t@3«i/tj 3yi?-(Lli4*W§ii«.. 

[0080] 

[11:13] 
O2- S i (C2H5)2(OH)2 

[^1:14] 

n S i (C2H5)202+ n H2O 

[0083] 
[^tlS] 

S i H{C2H5)3+H202-S i (C2H5)3(OH) 
[00841 
[^tl6] 



n S i (C2H5)3(OH)-n S 
[008 51 dcOioC. ^yxf-yUv-^y. vxf-yl^ 

X 7 y . b 'J xf-;l^ V 7 y *^ 3 CD y a 

[00861 ^ryxf-zl^v-^V. xXf-zl^v-^yfeSV^ 
(i h y x^;^->5 ytciSS^tTkS^i: V 7 y Sr^D Ifz 

09,11 O&t/ll 1 1 iZ^tX OIZ. Si 

S i -OHite-^at^S i -CjH5*S^*»/i><S^$nTV^ 

zmc^S i H^^ti. lltfecT)^! OHM01i4 

17 ) c?)S i il^ fcitKLTi/U 3yi!^tlgl^*iJil^ 

t S DC7)S^*>'#ftf I. J: d tC'S: 0 . y 3 

*iiJ6<ojgiS3coi'y3yi?fliiiji4«. mmmi<r> 

H M o M 4 S> I. V ^{iHSfiiOjgffl 2 c7) y 3 y K-fb)^ 4 1 
(7)j^yayiS^blM4p (018) tJtlSLT 

[ 0 0 8 7 ] X. 1 , 2 

■ri. i: 0 1 2 ts^-r J: o iz. mm>tm(r>i^ y ^ ym-it 

€${4. i^oSffT(cJ:^S/y3yK^t^c7)iti^S$ 

4. 5X'ht(7)i,zMt. ^mcommsizxii^v^y 

[0088] ohi^Hj uzx 0 iz. :¥mmmm 3 1 i 
•& y 3 yi?^tiicojtfS«*i4t^c7)S««i^ y ^ yig 
mt fziimmmm i , 2 c^i^ y ^ y K^tjt^-c 

[0089] z<r)Xoi,z^ :^mm<omm3crMmizxi 

i^ynyKWi. tyxf-;ui^7y, i^xf-yi^i^^y 
i^ds h yxf-;i/i/7yfc i^^y t jgK'fl:*^*^ (DM 

■&;i{fx. S)SV^{4^yx^;l'V7y, 'Jj^i-fUi^y yt 

2 S i H3(CH = CH2)+ 3H2O2 

[00981 

2nS i(CH = CH2)(OH)3-*2nS 

[0099]-:ft-, 'yvyUf^K^atl, 2, 3, 

4) *ie^i.^i:-e, ^rafrsi (oh)4, mmM 

!BjSi 023E)i4^§itl.. Si (CH = CH2) (OH) 
3, Si (OH) 4(?)tf5raft:|3I±, Si (CH = CH2) 

( 0 H ) 3 , s i 02 <r)mk^mm±<7)\t^mib\,z x 0 

03<D$^ y 3 yi!^bil47!pm$ni. . 
[ 0 1 0 0 1 ^rtJ , h':i;l'£^ 5 yi}>^^^^ixfz i/ U 3 
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i (C2H5)30 + n H2O 

S:«i#-ri.c:i:i.^SgT:'$>i>. 
[0090] (MM'^BBA ) Jil±. %M<^fM 1 = 
2. 3t:i4r/P=>E-;P-^i^7>^«efflLTV%yi*«. h':i/l. 

i^^y (SiH3 (CH=CH2) ) ^m^yniimk^z^ 

[0091] OT. ziTiW^ffymmfmmA s:, ics 

[00 9 2] 013(4. fri/Ui/^y^fflV^T^-y^y 
iS^tlS2r?KligL/>:*^<7):a-i^«jSSr:K^W(c*-r0T'S> 

014(4. m<r>m<r>i^'}^ywmt^mm 
mm4<7)i^ ^j^ymtmt<omvmtmt^'^yxh 

I. 

[0093] ^rfc, :^mm(mm4cr)i^'jaymim 
li. mmmmi<r>HMommmmmm2, 3. . 
4 cD>- y 3 yi^-fb^4 1 [5i«tc, mmmm icomi- 
m 3 •c*-r^jt:&^{c J; 0 ^i^mm<D^^m . ^ 
cD^(7)^^mi^wcr>mmi,zh^^xm^j:i>mi\ mmcD 
mmi. 2, 3-c'(4M^i: txT)\^^}Ui^yy^m\>^x 

V -^fztiK h'-Jli^ yy^z^h-) tz Zt(O^X'h h , 
[ 0 0 9 4 ] X. *IISfe«0J^.^4 (CfeV^T y 3 yK-fb 
)i5r»fi!c-ri>^fl^ (miaiK, JK^^l. ;yx8[E«^) 
(4. mfecDJgffil, 2, 3i:l^l:^T'*>') . r^X"? 

cD-fL^SISt; J; 0 y 3 yi?'fl:J^&i^fi£t-|. i t i> PI t 
xhh, 

[ 0 0 9 5 ] mT. i?:mmmA(r>^m.m^m^ 

[0096] \i~)V'^yy\t. TWiZ^m^jm k\t 

17). m&^m:> (flii s) (r^ms^i^^^h^ 

fc-C. 4'^ftSi (CH = CH2) (OH)3.ft*|4j« 
ifijSi (CH = CH2 ) (OH) 3*^'4^§il|.. 
[00971 

1^1:171 

-2 S i (CH = CH2)(OH)3 

[^1:18] 
i(CH=CH2)Oi.5+3nH20 

[0101] 'd:-)V\/yy\,zim.^-m:^}ii^yy^^ 
jd \^tz%^m-mk<m%A<ni^ y 3 yi!ikii4 <D^i-^^ 

flrji(4, 013(c^-f J:5(;i, Si -Oi^. Si-O 

H^^aVS i- (CH = CH2) 

l^l>. ^<DB$CDS iMTO, l|]5j|CD^®lc7)HMO|l4 

(04 ) at^l|jfii0j^«2 . 3<r>-y')^ymm (0 

4, 06. 07. 09. 01 0. 01 1 ) (nSS-W^h 
ibis tT y 3 yi?ii:li^^:^jii*i(c Ai6SSiJ-&*^iJ'^>5: 



(8) 
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[ 0 1 0 2 ] ^ tc. 3 ymimm^mm^ 

im\ti^-r^ z t mm ttpi,. 
[0103] ^mm^mmA (n^^xhm 1 4 
7Ts-fi:o\.z. mkmm<r)i^^}^ywm. ^mm 
MA ^ u 3 ym\mcr>^ix^fi(^^mmt . mk<r) 
sftjtc <t I. y 3 ymim<7^mmmA . sx-hicD^z 
ML. ^mcommAizxhzy*)^ymimii2. ix 
'S:h\zi.^-mmmM<rMfimt:>iix\^h. 
[0104] tLhi^HBU^j: a immmmA tJ; 
I. X u 3 ywm<^m%%mimkm.m<^i^ u 3 
-fbii*^c«iiMc^jK®icoHMOM. %wym.2, 3 

[0105] ic^J; 0 *^SIi0JKM4Ol%Bfl{cJ;S 

u 3 ymm\i. . ^ybi^'y ybwmcm 

[0 106] 

[i&Baos!i«] n-^\w^(^%miz^ii\t. ^-m 
mb^-^Lfzi^')^ywfk^^'y'7ym7^t'y'7y 

;t U 3 y^^k^tiiyy ym'xkT&mit^m^(OU 

'^:ffxm\>^x^t^%n^^mizx ^)mmmm^t^ 
[0107] 11^152 lattw^BBciittt', 

Sr 7f\^^)Vmbt^ Z b X\ r)V^)Vm b Uzi^y 

ym:^km\'^fzit^m&^-mx'i:>. mmti^^ 

mtmcommmiumx^ib^^^m^mi. 
[0108] m^msnmcT^m^ziiixii. 7jv^)vm 

^ Ltz>'yym^km\^fz\m%i^^m'AX'i:> \ %n 



[0109] mmAmL<7)^mizxtiii. 7)i^)um 

.■tl> t X\ x^/wSJ)l. v^tii^'x^/i^SJ) I. V ^{i h y 
[0 1 1 0] ||*3l5fe®col6Bfl(cJ:iitt\ MbK«a 

[0111] m^meimco^m^zxm. wmmm^ 
m<^ms.<^9mi- 1 o~6 o-c. immmm<r>K:h 

<7)^mk 4 0 0—2 0 0 0 mT o r r . >'yy(^;^'X^ 

mcommi 0-1 2 0 s c c m. m\yi<.mmb^-^Lfz : 

y 3 yS^ Sr#tfi^ y ym'y^<D:ffxmM<^^^: 0 
sccmj:i5^<120scc mVJT. i&mit^^CO 
^X}m<r>mmkO. 3 5-0. 8 5g/mini:t5 

zbx\ immtim<. A^osa6a^ittt*u<ie¥ 

[0112] mMm7im<7)%mzi:tns. 
b . ^wm.±.izmfs.^tifzm(o±m!Mb . 
i^mLUzmco^mwmizmm^tihmmmm 
mt. mfsimmmn^^mmbu^itzi- y 3 ym^ 
i:^tszbx\ s^mmmmz^m<x^icox\ im 

tlb^^ol^^ti^hl. 

[0113] ms-mstmc^^mizxtiii. mmmt^ 
imsm 1 ^rv^ L 6ff)U'rtiMzMSM<^^wmm(ni& 
mmm)jmzx*)mm-tzbx. mmmi<. *> 

[0114] mm9sdMcr)mizxm. mii^m 
mmh^i<r)xmb. ^mwmw.±izmmmm 
m-h^2cr,xub. ^Hf:mi.±co±mw.m^mm 
mmm^-tmscoxmbmi. tmmmsmi 

mizi:'omm-izbx\ mmmim<. 

ittimii^mmcommmimx'^ i>b^^om 

imi ] z<D^^M(^mmcomm 1 ~3 hsmm 

mmm.mi^miZ7f:'tmmmx$)h. 

[02] z(o^m<^mm<mmi'-'3izxtmmim 

mmjMits^mzmmmmThi, 



(9) 
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[03] ii<7)^m<7)mmmisi^xhmm 
[04 ] ^(rmmymmm.uzi.h'y^)^vwc 

[06 ] CO^BJCO^CT)?^® 2 tii; «. U 3 vmc 

[07] i<7)f|H3c?)iiifeiojg®2tcii.>'U3yig'fl: 
[08]. .i<7)^Bfli0iiiti0?§®2i;j:Si/'j3yil-fl: 

[010] ::i7)f|HgcollJt<oj^ffi3{cJ;5i^'j3yi? 
[011] ^ (omcommcomm sizxi-^o^ym 



[012] z(D^mmmmm3izx6'yv aym 

[013] c:<7)^Bflc7)|ISfi«oj^»4{c:J;l.>''j3ySr 

[0141 :.(^n(7ym.mm^zi.hi'^)ziyf^ 

[0151 mkmmmmtmi.mmifnzm 

[016] m^mmmm^immmtiZ^^ 
■tmmmx'hh. 

[0171 m:mmmm<n^mi.mmffnz7^ 

[018] 'J n yig^lillcOiH^tti&Sr^W 

lcS^tJt0-C3il). 
[«^OiKBH] 

1 'y')^ymm.. 2 T;l-5ffi^. 3. 5 T^Xv 



[01] 



[02] 



[06] 



1 : 5/y3yji« 

3 : y^XvffllfliK 





5 : :fyX'7m^Wi 

6 : J0 Ml&ll^e 



(10) 
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[05] 



[117] 



[US] 




im9] 



[HI 0] 



[01 1] 




[01 2] 



[013] 



[014] 
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1 






1 






■ 






■ 



CI115] 



[1116] 



[018] 
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2p 
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